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Research indicates that severely physically 
handicapped infants and toddlers are limited in the jamount of 
interaction they can have wi-th their environment, and that this might 
limit the amount they can learn from it, causing secondary handicaps 

and thus creating an even more handicapped individual.^ It;i.s 

suggested that this cycle can be broken ty using a microcomputer to: 
give some of the environmental interaction back to the infant. To 
test this theory, a pi Id't research project i s being conducted _us ing 
students of a county health infant stimulation program as subjects. 
These subjects range in abilities from "at risk" (or ' mildly 
handicapped) to severely multiply handicapped. The general purjfose of 
the project is to apply comiperci ally ava i iabie technology, that is 
relatively inexpensive to the learning needs of developmentally young 
handicapped children. Th^e research conducted thus far has beguri to 
answer some basic questions about the ability of infants and toddlers 
to interact with microcomputers. A list of 13 references is included. 
(KC) 
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Severely physically handicap- 
(Ded infants and toddlers are lim- 
ited in__the ampunt of . interabtion 
they can have with thedr environ r 
ment. This may limit the amount 
they can learrr from it, aausing 
secondary .handicaps and\ thus 
creating an even more_handiapped 
indtuidaal- This cycle can p&S- 
Gibly be broken by using -a micro- 
computer to give some of the eh- 
vironrnental interaction bacfc _ to 
the infant- 



The early >^ears are Vitally 



language. . development . . Kephart 
states that all knoaledge is_ 
built on the infantas motdt ex^^ 
^erimentatibn. on the world around 
him. ..[Goldenbergy _ 197?.»_' P.-^Pi- 
UIithou.t .that motor. .information^ 
the child is anable to attach 
meaning to his world, Similarily, 
Piaget states "Knowledge is der- 
ived from action (i^.Q.ldenberg, 
1979-, _ _pj4l ):* These- .individuals 
are joined , by manyt others in re- 
citing the importance of early 
motor actions and enyirdhmental 
mahipulatibns to .develop know- 
ledge bases.. Ruder, Bricker & 
Ruder (1975^ p,2l) .show that Bru- 
ner, ^iaget and Ihhelder reach 
/ the -sarne cdnclusipTi in^re 
to language development^ Language 
is a symbol system and the (^ild 
nust know how to mahijijlate sym- 
bols before language is_ possible. 
Jp achieve, symbolization, man- 
ipulation of the - objects these 
symbols represent is necessary. 

The question is raised, by 
Ggldenberg (ISTS^ p. 47) as' _ to 
the leu^f . of motor Interactidh 
necessary to obtain the sensbr- 

imotpr experiences^ needed. He 

pgints. out that some severety 
motorically ^ handicapped individ- . 




Uals reach high levfels of ddgnit^ 
i y e d ev el c^Jmeri t and sugg§s t s tha t 
active. contrQi_QVBr_the_envira*ir 
ment may not be necessary bat*- 
that th^sB individuals are re- 
cieyihg^ feedb; ck from their sur- 

royndings in some _ gther form. _He 

proposes that possibility of _ 're- 
mote control* manipalation as 
being ah adequate experim^htatibh 
method for conceptual. develojD- 
ment . 

The inability to act d^on the 
envirdnmeht creates a fecohd 
handicap for a child becausl^ it 
dpes_not_ allow normal experiences 
of the world to build inforroatiTon 
dh (Gdldehbert, 1979, p. 29). If 
these secondary handicaps can be 
prevented_ it_shguld begin at an 
early age in order to take ad- 
vantage of this critical -learning 
period. The prevehtibh of lags in 
conceptual _deyelgpment_will fa- 
cilitate language development 
providing a good base to build 
on. The Mcrccorhputer and the 
related technology. can_be_ut 
ed in this .prevention process.. It 
can provide a reliable means for 
an infant to control ahcj manipul- 
ate his World and explore as npn- 
rhandicapped children do (\/ander- 
heiden,^1981 \ p. 55). 

— 'j^. — 

TFPHMIl nnV FHR 1 rA R M Tfyir: 

The ability to interact with 
one's envirdnmiBnt is probably 
essential to the learning pro- 
cess. Uhile, the process of vicar- 
ious learning (Bandura, 1963) has 
been published in the research 
literature, to assess learning it 
is necessary for an_ interactive 
behavior, to occur on the part of 
the child, 

. riicrbcbmputer based technology \ 
is now proyidinq the means to ' 
maximize child ren ' s ability to 
interact. _ with their environment 
(ie. respond to or initiate an 
observable action) as. well as 
prbvide a means of systematically 
eyaluating the _ consistency, _and 
accuracy of those interactions, 
even though they may be insignif- 
icant to the observer. There are 
three areas in which technglpgy 
can significantly. effect learning 
by enhancing environmental inter - 
actidns of the (^iildt^conmjni cat- 
ion , erw irrinin tal cpn trgl , _ _ and 
envirorri^ntal_rnanipuiation . These 
three ^domains" must be tooven 
together in drder td provide tea- 
^^ers and parents to "teach" 
these _ .children _ t^ function to 
fullest potential. y 

CCTTWTuhicatibh . C dmrnuh ic a t io n 
can be considered. one _ of _ the most 
basic forms of environnental in- 
teraction, -Typically it begins 
with in the f i rs t year of 1 i f e f c3r 
: hand icapped " and _ _ _ nonhandicapped 
individuals. Oefininq communicat- 
ionj^as the transmitttng of a mes- 
saqg with two necessary ' cbmpoh- ' 
e ras, the intention of the sen der 

erIc 



to. transmit and a receiver who 
intends to receive and understand 
that ^message (Brye^ 1982)_i__the 
no.nhandicapped_ child, soon has an 
advantage in his or her, ability 
td learn verbal lahigM^ge, the 

most ef f icient_ mode of conwriun- 

ication. Many handicapped child- 
ren, -are very delayed -in their 
ability ..to learn verbal language 
and some never do. .Additionally * 
their ability to interact hoh- 
yerbally may also be severely 
limited. 



— The inability td c»fmtunicate 
efficiently and rapidly creates 

setbacks in_ learning, inhibiting 

experiinentation with their en- 
vironment. The techndlogy is cur- 
rently available to give these 

individuals efficient_ modes of 

communication that, don't. rely on 
their vebal abilities. Thus, a 
hohverbal child can cbmrtiinicate 
(an;i ' thus interact with . the en-' 
vironment J through auditory (in-^ 
ending voice synthesis) , physical-^ 
^vanents, pictures or wbriis. 

' Envirorynentgl _ Cgntrgl . _ _This 

category of environmental inter- 
actidn includes the physical rran- 
ipjlatibn of the enyirohnent such 
as_ turning electrical toys and 
appliances on and off. Children 
with limited motor abilities miss 
dut-bh these life experiences and 
rnust depend on others tg perform 
the__tasi<s _ for .them^ _ Ag3in^__tbe 
technology is available to return 
to thOTt that- Idst independence. 
Home cbntrbllers are readily 
available fgr_ adult consumers and 
are_ _very_ inexpensive ... these . de- 
vices can electrically control 
such -things as the heat, burglar 
alarm, phone .answering machine 
ancJ house lighting eitiher by re- 
mote_ control or program control.. 
These , same dev-i-ces ranbined with 
thoughtful prdgramming cart allow 
the young handicapped child to be 
in _ .cgntrgl_ of _ such _ dev elopment- 
ally appropriate tasks as turning 
the TU^ electrical and battery 
operated toys and other such 
things bh and off. ^ . 

- EnvirorsTiental Kanipula^tidfw 
Andther category^ bt devices or 
'^J^'i^a.nisms that are_avaiiabie for 
ehyironmental interaction is ro- 
botics. Robots can fulfill single 
or rrultiple functions, including 

cpnjmunicatign and environmental 

cgntrgl._ However , manipulation, of 
the enviroctnent is probably , the 
most impdrtaht aspect of the. rb- 
, 7^' rpbbt can b«:pme_the ex- 
t^Hsign of _ the individual by ex- 
tending .the. ctiild's -accessible 
envircMTOhtal sjpace with a mob- ^ 
ile , nijlti-directignal_arm_ which 
will _allow the child to manipol- ^ 
ate objects within his envirdn- 
ment, -As techhblbgy improves, the ■ ^ 
capabilities _'fgr pr by id ing_mean * 
irn^f ul appr^riate^ and_ control- 
led experiences for young hand- 
icapped • through robotics will 
ifx:rease tod. 

O 



CfcgELbgING— PfiR APfETERS TOR USING 

' m cuivruTER 

Campbeili- Brick er and Esposito 
(198Q, p; 234-240) ydice a tmber 
of areas of cbhcerh ' in U3ir}g 
techriplb§y_ wiW^^ ._severfeiy _ . hand- 
icapped individuals. First -are 
the concerns of usirg techhblbgy 

. '^P . ^3 '^'^ s r tha h a means, to 
higher ley el_develppmen t . . the use 
gf__the computer to provide en- 
vironmental control- for the pur- 
ppse of building a cbhcepitual 
in f o rma t iun base su rely _ mi nindz es 
that, concern as long as efforts 
to direct that learning are syis- 
tematic and individually mphitor- ' 
sd- A secohd__cgnern_is tbe_ abil- 
ity tg_find me^sningful, motivat- 
ing and relevant consequences 
that will take cbntrbl of the 
behavior. 

fTany young and severely handr 
^icapped individuals -have learned 
to be helpless and finding cbh- 
seguences__ stj-gng engugh tg over- 
come that while stijl avoiding 
satiation and -extinction are real 
.challenges. This challenge i55 
shared by._ all educators PT_ the 
severely handicapped , __ .whether 
using _ mtcrocompaters or not. The 
flexibility df the oimputer can 
help meet that bhallehge . A third 
prgblem arRa_is_in the_ general_- 
izatioh. of these skills _or__ uses 
ehen they have been taught in 
fixed arid contrived . situations. 

Again a . sy sterna tic plan f gr 

bringing the technology into the 
classrdbm and home is necessary. 

lAn additignal cgncern in ^ the 
area of generalization _is__ cited 
by Campbell et, ai. that children . 
functidhing in the primary cir- 
cular redcticxi stage of cc^nitiy e 
'development ^will be _unable_.tg 

* generalize* They are under strict 
cdhtrbl of ttle cbhcequehces as 
,they repeat new experiences for 
the sole purpose_of reproducing 
the same experience. During this 
stage though^ vaidatidhs in sche- 
mes are deveibped tQ^>,heu stintili, 

\ schemes become coordinated as 

* fmctional . relationships are 
real i z ed , and jDer cep tu al recbep- 

iAign is achieved through 

repetition of actions .(Philips, 
1975,- p." 28)* These sttges char^i 
acteristics do not rule otit tbet 
use of \ cgfr^ters_but suggest a 
valid. research area of looking at 
specific cognitve levels and 
their affect, on cxxmUter ihter- 
actibhs. Brif^er A Lewis (1982) 
have used_micrgco(T^ters to. il- 
lustrate that handicapped infants 
(CA 3-5 mos and PTA 2-5 mos) can 
leam cause/effect relationships 
using a switch . Beyond ^isj. _ it 
wpyld_ appear that mininum requis- 
ites in the areas of language and 

motor development need _ parameters 
established as well t for the soc- 
cessful use df this^ application ' 
of techhblbgy in the training of 
handicapped infants. 



PILOT RESEARCH 

DG^crip tidh of the Populate ion 

Tuo. phases.. gf ..a _pilqt.. research 
prdjei':t ha\/e been Condacted. cjsinq 
students of a ^county heSlth ih- 
f anl st ifTvilatiph prc3§ram sub- 
jcctr>. The program is goverend by 
a ndn-t?x elusion policy. thus tbese 
studiM^t5- range -J.h abilities from 
'at i'i^Vk^ or ftiidly handicapped to 
5B\/er^^ly__fI'Liitipiy_ handicapped . 
Their chronological . age^ range 
from 'Dirth through 30 rndnths, at 
yhich time they enter the public 
scfyDoi system- _The initial re- 
search looked, at 5_ stadrnt.'3, 
three of * which uiere 1T-1^ months 
and non -handicapped and tub olde^ 

multi -harriicapped_ child ren ^.g- 

tueen 25 .and 27 months (Oehrmann 
iLahm, 1982). 

The second phase i uihich is 

currently in progress ^ looks at 
the older handicapped -children 
attending the program. They uere 
seiected because they will soon 
moxie into the public, schools and 
thus uill not be candidates for 
further research, * These second 
phase • subjects can be divided 
into ttjQ_grgypSi mildly and mult- 
iply handicapped. 

Oescription of the Equipment 

The_project currently utilizes 
an Apple tf plus microcotnpater , 
tfotr^x Type 'N Talk voice syn- 
thesizer, a color TV fnonitpr » and 
various custom fpade switches as 
input devices. Efforts are being 
made to us^ only readliy avail- 
able cbinmercial harduare to allbu 
.^o.r .replica tipn of _ the_program_at 
other facilites in the future. 
The switches, thoagh castooi made, 
are inexpensive and easy to makr 
or commercially available swit- 
4:hes can be substituted. 

A Systematic Approach to Teaching 
/ rbfo putei j-Z-ed £ n v i r d nrn e rTEan n t c r ■ 
aeiions " 

The second phase of the pilot 
research project is being under- 
^'/^ken__to begin looking at . the 
parameters .(.motor, l^-^nguage and 
cognitive . development. ii levels) 
for using the micrdcbmputers with 
*^3^dicapped infants and . toddlers 
to establish a caus^/eff ect re- 
; lationship (level 2). The entire 
project locks at eight- levels of 
Use ranging from estiablishing a 
c3use/effect relationship to us^ 
|ng a »±«riJ_.d^i\/en program for 
, making choices to iniciate -an 
envirortnental interactidii. The 
computer programs or software are 
developed_.to _fit the needs of 
each individual. The objectives, 
response* cues^. screen diagram and 
n*asured vari^les for each level 
are shown in table 1 . 

The. ^ jectives in level \ be- 
gin iiiith assessing the needs _of 
each irriiv/idual, through an infor- 
mation gathering process. Infor- 
mation- related to the optimal 
O ng position of the child, 

ERIC 



the p r ot3a b 1 e b e s t sui i t ch arid any 
unique__program. .reqyirements_such 
as those.' for visual or hearing 
impairments are obtained -frdm_ the 
teachers, '-herapists and jwrehts * 
pf . . the chnd . Using, Uie _ initial 
information, objectives, at level 
■ 2 attempt to establish, the cause- 
/effect relationship before re- 
questing the "child to learn the 
concept_..of idncision making.. The 
next levels (3 - 6) gradually 
if-icrease the. abstracthess of the 
jpicturl: represent.' Lion pri the 
cpnputer ..screen, while teaching 
the chi^^d to. make, a selection. 
This is done- to allow thie child 
more flexibility and ability in 
his/her choice vocabulary . .these 
-_2Vfel3_ _.a.l5o increase the number 
if pirf-ares or options presented 
tu >.hn child at a given ti^ne. The 
end result will be a system of 
categorizing, _ choices _that .Jill 
facilitatt fireJing a specific 
response, or choice (levels 7 K 
B). Table relates the response 
cue X3r the command niv.en to__the 
,child__at_each_ level. The format 
of the compciter screen is -also 
shown td-giviB you ah idea of the 
\ amount of ..information, given _ to 
the_ child at a. time. The column 
labeled variables simply lists 
the kind of information the pro- 
gram is collecting for further 
analysis. 

Two kinds of feedback are giv- 
en to t\)e child when the switch 
ac^ivated^_Level. 2 replies to 
the child's re'^ponse by intriediat- 
ely displaying a fun, im/arding 

picture with ah auditory re^ 
spohse. Levels 4 -B.yse.tht same 
.response _xeward when the. child 
chooses the correct picture. 
These rewards are randomly gen- 
erated to avoid satiation. In 
levels 3,_7,_and_8 the corap-jter 
rewards the child with a direct 
action, ie. it turns bh or act- 
ivates the object of the_ choice 
..a short period, of time. These 
three__levels utilize the corcept 
of _ the child direct cohtrblling 
their envirorin'ent . 

PRELirni NARY RESULTS 

The first three levels of the ^ 
project (assessment, cause/ef- 
fect, and concept of choice) have 
been implemented to date with 10 
infants and toddlers^. The_ results 
°^ . .level two are shown in tables 
2 and_3_,_The.in subjects evaluat- 
ed; on this level can clearly be 
divided into two groups. Table_2 
represents a group of ciiildren 
^^^°se Early Learninq Accomplish- 
rTient__ .Profile (EtAP). scores in- 
dicated ...functioning levels from 
SS% td-77^ of their .chronological 
.a.Qs. .These_ children in general 
were_ more mildly handicapped and 
quite able ofc performing the lev- 
el 2 task without as- ^tarce (ie. 
IP.i.^^a.l. . . positioning/adaptive 
ec^ipnientj,. Table 3 represents a 
^^tioning group. Their 
EtAP scdres were significantly 



^ loujer ,. shoaing-functidhihg levels 
from. 5* to ^5% of their chron- 
ological age. In general^ ^ the 
children in table 3 were molti- 

handicSpped including . seaerely 
motor ically handicapped and seh- 
sbry impaired. They reqyired__a 
great deal of teaching and. as- 
sistance L (pos- 
it iontng/adaptiveet^Ljibneht, pro- 
mpting) to perform xhe task at 
this level. 

- Qf the 5 mildly handicapped 
: children represented in table 2, 
°T J^em met a criterion _gf 
respondingin.. _ 5_ seconds or less 
8dl-_of the time over 3. or A ses- 
sions. Too other children are 
very close to that criterion but 
are showing a deterigratign of . 
response time, the fifth child,: 
plthou^ nevjBT close to criter- 
ion, shoos this same deteribrat- 
ion of xe spohse. In all_ cases ^ 
tf le researchers immediately noted 
^•^^^ . J^'^ 5 children in Tabie_ 2 
apparently understggdth task bat 
with- the last three children, 
interest- aas lost ancj other ais- 
pects of th testing environment 
became mpre^t tractive. (ex, knobs 
on the TVi-other people present). 
It was concluded that if the pro- 
gram was more highly mbtivatir^, 
^h^y would reach criterion 

rapidly.^ 

The 5 maltihahdicapped child- 
ren represented bh table 3 depict 
clearly dif f erent__results. The 
twg that_ reached criterion aere 
the first two sabjecls and took 
part in the ihitiad pilot work, 
^t^ir scores are _cgmgar able to 
the g_thers_because the conpater 
program and testing jituatidhs 
were essentially the same. How- 
ev^er, hb ELAP scores u>ere .col- 
lected for. them. Their level 2 
results__are similar to those of 
the more ' mildly -handicapped 
children m table 2. However^ 
each of these .two subjects _were 
severely llinited. due to their 
multiple, handicaps onllke thd^ 
in .table . 2. The other three 
children have hot come close to 
criterion yet. Subjectively, tfie 
researchers, have . noted that on 
tngst trials they ^peiar td rake 
the effort and shbu an uhderr 
standing for the task__but are 
unable to pe.rTiiii to criterion. 
I his__ raises questions about ex- 
pecied levels of performarce and 
what respdWe time .rni^t 'be_ con- 
sidered a fbnctigrdl tx»e for the 
severely rriJltihandicapped child, 
as .well as the ability of the 
level 1 assessment to address 
dptimal positioning and switch. 



is the_ prereguisite fbr.using a 

computer system, to fac»ctionaiiy 
control the- erwtrofwent; Howeuer 
the data also indicates that 

these_ children may rieyer _ reach 

prsset. criterion. of five second 
response times ; The appropriate- 
ness of the criterion must be 
evaluated bef ore decid ing^ uhether 
ihe_ _ Iguer J"unctioning_group_ _can 
benefit from i^ computer systems- 

- The major 'continuing question 
of lev/el 2 is the identification 
of success indicators or paramet- 
ers.ysing.developtTiental levels or 
scores from_the_LLAP^_This_quest- 
ion oill be analyzed more .corf-' 
pletely when-more subject data is 
available. Once identified^ ^he 
parameters__ wil_l_be used to help 
select individuals^ to__cootinue 
through levBl'^B of the program. 



lUPLICATIQf^S FOR FURTHER RESEARCH 

_ The research design and re- 
sults discussed in the previous 
sections of this paper represent 
only _ _ the beginning, s tag^_of _ tiye 
technology applications research 
planned. Level 1 and 2,data^ ohen 
evaluated for ipproxlmitely 80 
cbildreni sbould _proyide_ indicat- 
ors as to ohich multi-handicapped 
children aill benefit most from 
this type of training. 

Levels_3 - 8 of the project 
Bill provide a systematic train- 
ing apfjrbach to teach develqp- 
!?entally young children ;to_efr 
fectively utilize mic ocompu.ter 
tec±»nology to interact aith their 
enviroriment. T>fe trchndldgy in- 
volved aJTcluies use bf^an Apple 
JI _ plu s_ microcgnigut er J _ y oice^ sy n - 
thesizer, environmental control 
mechanisn (BSP x-1Q Controller) 

and rbbbtics (Heath • Herb-l). 

These ..cqntoihed t^hnolc^ies will 

be programnied so that__the child 

will be abiei to select - options 
from a^"menu^" The selection of 
an bptioh will then be trarislat- 
.Gdinto an interact with the 

child 's__env4ron!negit in a 

preprogrammed format usiPtg one or 
more of these technologies. 



of. the hardeare obsolete alfidst 
before the project start§^ This 
robot can "see^" "Sarj", move 

atwuti_ man objects and 

tyrn_ of f . and on switches; Thusi 
it may., have a Irady removed the 
necessity of eri enviit}m«ntai 
.-.Pfltrq 1 ler and y o ice s y n thesis 
communication.. What .. has - hPT 
changed though, is the hised "to 
systematically train handicapped 
iridiViduals to utilize technology 
that can benefit them. 

Systematic trairiihg can be 
done in such a manner thaL the 
technplogy and/or application can 
change while the "format and in- 
teraction met^nism" between the 
hanoicapped individual ox! the 
technology remains the same. If 
one ; thinks__of one of the rtajcs- 
problems for tralHing iseverely 
and- profoundly handicapped - 
training the hartSicapped _perspn 
to §eheralize from one situation 
to .another - the potential is 
there for developing a cdnstaht 
format for enabling an indiyiduaj 
to make dipicets while others 

' "pt^ramndng" the technology to 
generalize or adapt to different 

' envirbriftients. 

It is hoped that the capabll- 
ities_of_micfOComputer syr. tens' to 
extend envirormental interactions 

, to. infants of limited mbtbrabil- 
i ties will providl^ them with the 

. cpnsi^tent^ .control of _ their en- 
Virgnroent necessary for normal 
concept development. -This in turn 

. should affect the language de- 
yelopmBnty sfslf -concept, deyelppr 
Sent^ "abiiity to communicate and • 
their social interactions. By 
developing these skills ,at normal, 
deyelbpmehtal ages it is hoped 
that _seMrxJary%ndicaps w be 
/prevented. As their ^ills ad- 
vance , the technology can advar^e 
th theni , aLwa y s •piv ing them 

appropriate opportunities for 

interaction and communication. 
Ultimately, they will Jiaoe the 
ability to reach outside their 
iln^'sdiate envixorinent usirig 
telecbninunication .networks* this 
will enable them to transmit in- 



TAle 4 csRpares the ELPP ' 
scores of the two subjects^ that 
* ? I™l.t... c^teripn and tixio 
that_ have come, the .closest, frbm 
Table 2. This comparison is the 
first attempt to look at the mot- 
or, language and cpgnitiye leyels 
of successful chiidren .to. ident- 
ify parameters for success; Four 
subjects is clearly not enough to 
make statements (about predictbrs 
of success. but thisis a_ begin- 
ning. The next stage of the re- 
search - pro ject fflill evaluate ap- 
proximately 80 subjects at this 
level . 



Only one subject to be tested 
on level 2 has advanced to level 
3 of the program' (teaching the 
concept of iraking a choice) - Tab- 
le_5_ shows resylts_on level 2 and 
table 6, his progress on level 3. 
A clear triend toward responding 
with 'faster more consistent re- 
sponses _in_ rDaking_a_choice_ .be- 
tween two toy^ is seen. Anecdotal 
dbservatidns of the researcher- 
note a coinciding uhderstahdihg 

of __ the __ concept, of _ the scanning 

indicator and making the choice 
via the switch. Since it is not 
possible to measure the correct - 
ness_of choices when givena free 
choice, the child's. accuracy of 
choosing, is not being reported. 
It is interesting to note that 
ey en Wipugh thechild reached a 
more, strigent criterion for re- 
sponse time^in-level_2, the re- 
sponse time in level 3 is slower. 
No criterion was set at Jiiis le^^ 
eia even though it was monitore^ 
Free choice- d^isions also di"d 
hot l?ave a time restraint attach- 
ed arid therefore were hot bding 
measured . _ _ The_ increased response* 
; time is attributed to the mental 
prdqess of decision -raking and 
the amburit of time invdlvecl for 
the ihdic-itbr to scan the two -_ 
choices. The objective at leye]^ 3 
then is. not the_ response. _ time ^ 
bat rathr the trendy to ^"r.prove 
it, showing 'the child's better 
understanding of the concept and 
functional use of making choices. 
-DISCUSSION . 

,The research conducted thus 
far has begun to answer some _ b as - 
ic questions about the ability of ' 
infants and toddlers to interact 
with micrbcbmpiit^s . It appears 
that they _und^tJtand_ the __ cau- 
se/effect relationship betopen * 
the conpOter screen arcl their 
switch. It also appears that the- 
ir ^response time can become, ad-, ^ 
. equate and aansistaht within a 
•- very short period hf time. 

The question^ of what is an 
appropriate response ^time heeds, 
re-evaluatioh af ter looking at 

'the two distinct groups of hand- 
icap^d childferiXused in this 
stray.' Sob jectivelys^ has been 
l^^ed that the lower fuQctiiguuhq 
grl^ appear Jtp urxjerstanB^the 

^ause^effect reiaticDnship which 

o 
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.. . __ Jj^.n a child reaches lQ\|el_8a 
s/he__wiil be ableto select'from 
a variety of categories - robots 
cUDnttiJnicatibhs, ^ enviror«Tiental 

control. . Frcxn^ t^^ .categpris • 

additional choices.iJill be_avail-_ 

able (ie. robot to get X toy or 
robot 'get teacher). 

The general purpose of the 

project isyto sPPlV commercially 
available ytechhdldgy that is re- 
latively /inexpehsiye '_^P___, 

learning Seeds'.gf^dey el 
young hariicapped -children. Tech- 
nology is gooing at an almost 
uhcbnipreh Bhsible _pace, but the 
technol ogy _ na d^ need _ are_ both _ pre - 
sent now and the wait for some- ' 
thir^ better" rray never end. The 
robot which is be^ihg Utiliz^ in 
lije pro ject was_not_avaiiabie__6 
months ago. It may well ireke sorre 

o 



f^mation^ or communicate with 
others through telephone 
television lines. - 

The findings df t^is research 
should impact other pjopulations j 
of __ of _ handicapped _irKdivlduais_i^ 
addition to physically handic€^- I 
ped. It can -have -direct applicat- ' 
ion to all indiyidUals who have a 

n«nta!L a^e in the_range__ot _d 

through 30' months^ as studied in^ 
this project. Ptentally handicap- 
pe6 individuals who tikxie addit- 
ional pjhysical handicaps should 
also.be able to utilize a similar 
approach Regardless Of Their Age'. 
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TABLE 1 



OBJECTIVE RESPONSE GUE 



SCREEN DIAGRAM 



^ 1 assess needs 



N/A 



N/A 



VARIABLES 

J 

pusitibn ' 

switch 

program need s 



2 establish 
cause/effect 
relationship 



3 teach conj;ept 
of making 
choices 



voice 
"press the 
switch" 



teacher asks 
"which do you 
want to play 
with?H> 




(V.) 




response time 
average time 



^ monitor re- 
sponse times 
freqiiehcy of 
choices 



I s«.lect between 
2 options of 
abstract pic- 
tures 



voice/teacher 
"find 

picture" 

plus visual cue 



5 select between 
2 options: of 
^ abstract pic- 
' teres 



voice/teacher 

"find 

picturie" 



6 select between 
4 options of 
abstract pic- 
tures 



voice/teacher 

"find 

Picture" 



select between 
4 options of 
envlrdnmeiital 
controls 



Teacher asks 
"what do you 
want to do?" 



select between 
4 main date- _ 
goriestd find 
new ^pages' of 
choices 



teacher asks 
"what do you 
waiittd do?" 



t- 



Q) Q 




response time 
no. correct 



response time 
• no, correct 



response time 
no. correct 



T^^PP^se time 
^frequency of 
responses 



monitor re- 
sponse times 
^ frequency of 
■ - responses 



EKLC 



TABLE 2 




1 2 34 5 

S essions 




8S» 



3 



23| 12 345 I 1 234 



3 




Gross 
Motor 



Fine 
Motor 



TABLED 
Cdgiii- Recept. 

tive Lang. 



Eipres.^ 
Lang,' 



Chron. 
Age 




1 2 3 4 1 2 3 4 



1 2 3 4 ^ 1234 
Students 



12 3 4 



2 3 



EKLC 



JO 

s 

u 
u 

> 

e 



10 

9 

8 

7 
6 
5 
4 
3 
2 
'l 



TABtE 5 
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